Progressive electroencephalogram frequency deceleration despite constant depth of propofol-induced sedation.
To investigate a possible time-dependent effect of propofol sedation on electroencephalographic activity, we analyzed the electroencephalogram frequency behavior while keeping patients at a constant level of sedation. Prospective, controlled trial. Intensive care unit of a university hospital. Twenty patients without neurologic or metabolic disorders. During sedation with propofol (1-4 mg x kg(-1) x hr(-1)), a bifrontally recorded processed electroencephalogram was obtained. For 48 hrs, sedation was kept constant at a level according to Ramsay Scale 3 while we adjusted the dosage of propofol given per hour. At hours 6, 18, 30, and 42, blood samples were taken to assess the plasma concentration of propofol. The electroencephalogram values of 60 mins obtained during 1 hr before blood sampling were taken for further calculation. From the data, relative band power of the beta-, alpha-, theta, and delta-bands, spectral median frequency, and spectral edge frequency 90 and 95 were computed. For statistical analysis, a polynomial three-factorial repeated-measures analysis of variance with covariates was performed. Relative power of beta- and alpha-wavebands showed a constant and significant decrease over time (beta, 15.5%, 10.3%, 10.3%, 7.6%; alpha, 14.8%, 13.4%, 10.0%, 8.3%), whereas relative delta power increased (delta, 56.4%, 63.4%, 70.7%, 72.3%). The theta-waveband remained unchanged. Accordingly, spectral edge frequency 90 and 95 and spectral median frequency decreased significantly. From hours 6 to 18, a significant increase of the plasma propofol concentration was found. Subsequently, the level remained constant. Despite constant sedation, a longer period of propofol application induces a time-dependent electroencephalogram frequency deceleration. The use of electroencephalogram derivatives to monitor depth of sedation in the intensive care unit thus should be regarded cautiously.